Co-expression of ErbB-family members in human breast cancer: Her-2/neu is the preferred dimerization candidate in nodal-positive tumors.
Over-expression of members of the ErbB-receptor family has been associated with malignant transformation. The amplification of Her-2/neu in tumor tissue is now an established prognostic factor in breast cancer. In order to initiate signal transduction, ErbB-receptor monomers need to form homo- or heterodimers. The composition of these dimers is thought to influence both quality and quantity of downstream signaling pathways, and to determine the biological response. We have investigated the protein expression pattern of the four ErbB-receptors EGFR, Her-2/neu, Her-3 and Her-4, and correlated it with their putative ligands EGF, TGF-alpha and HRG in 74 women with invasive breast cancer. Using western blot-analysis on cell membrane isolates, we detected the co-expression of all four ErbB-family members in 79.7% of cases, and of all of the three investigated ligands in 82.4%. We did not observe a correlation between EGFR and Her-2/neu or Her-4 protein expression, EGFR and Her-3 (p = 0.005), and Her-3 and Her-4 (p = 0.05) were clearly co-expressed. The strongest overall correlation, was found between Her-2/neu and Her-3 (p < 0.001) and between Her-2/neu and Her-4 (p = 0.001). This was particularly true in nodal-positive tumors (p < 0.001 and p = 0.002) whereas in nodal-negative tumors the co-expression was either less significant (Her-2/neu and Her-3; p = 0.01) or not significant (Her-2/neu and Her-4). The co-expression of EGFR/Her-3 was associated with the expression of all ligands, whereas the Her-2/neu/Her-3 was correlated with HRG (p = 0.002), thereby indicating a functional relation between specific receptor-dimer combinations and putative ligands. Taken together, we have performed the first comprehensive survey of ErbB-system expression in breast cancer, and have demonstrated the presence of a co-regulated receptor/ligand system in vivo. We have further shown that Her-2/neu is the preferred co-expression partner in nodal-positive tumors and thus the most likely dimerization candidate in malignant breast tumors.